The validity of physical activity (PA) self-report measures can be a problem when using these measures with target populations that differ from the population for which the measures were originally developed. Objectives: Describe an approach to further tailor PA self-report measures to a target community, and report on focus group and cognitive interview findings. Process: Topics relevant to culturally tailoring measures are discussed, including translation, focus groups, and cognitive interviews. We describe examples from our own work, including focus groups and cognitive interviews conducted to assess Latinos' interpretations of PA questions derived from various epidemiological surveys that were developed in White communities. Findings: Findings from focus groups and cognitive interviews provide valuable information about the comprehension, interpretation, and cultural relevance of the PA questions to Latino communities. Conclusions: It is recommended that investigators collect formative data to better assess the equivalence of items being applied to a different cultural group. Guidelines for cultural attunement of self-report instruments are described to promote more uniform and rigorous processes of adaptation and facilitate cross-cultural investigations.
Subjective and objective measures of physical activity (PA) suggest low rates of PA in the United States 1-2 However, ethnic patterns of physical activity vary depending on the type of instrument used to measure physical activity. Nationally representative data collected through accelerometers suggest that Mexican American men and women engage in higher levels of physical activity than non-Hispanic white or non-Hispanic black men and women. 2 These findings contrast with those from studies that have collected physical activity patterns through self report instruments, showing lower rates of physical activity among Hispanics. 3 This discrepancy between the accelerometer and self report survey may be due, in part, to challenges in recalling physical activity or the fact that accelerometers assess movement below the waist. Another contributing factor may be problems with the cross-cultural validity of the self-report instruments used to assess PA, including poor translation, lack of culturally appropriate items, and failure to assess the types of activities in which community members participate. Despite the limitations of self-report measures, they can provide valuable information about the types of physical activity (ie, occupational, leisure time) in which individuals engage, as well as other relevant constructs, such as participation in specific physical activity program and seasonality of physical activity. Accurately measuring physical activity through self-report measures can provide detailed information on physical activity in underserved communities, which can inform interventions and programs.
One of the most common challenges investigators face when conducting cross-cultural research is developing measurement tools that elicit valid and reliable responses regarding the research construct of interest. The goal of this paper is to describe steps researchers can take when adapting self-report survey measures for crosscultural use so as to increase the reliability and validity of those instruments. We outline key considerations regarding survey translation and adaptation, including ways to incorporate the target community's input into the adaptation process ( Figure 1 ). Of note, this paper does not present an exhaustive discussion of all approaches relevant to adaptation of measures. For instance, analytic strategies for assessing measurement equivalence (eg, confirmatory factor analysis) are not covered here; the reader is referred to other resources for a discussion of those issues. 4, 5 In addition, when conducting research in a target community with dramatic cultural differences from the population in which measures were generated, the development of new measures is advised, involving topics that are beyond the scope of this paper. We focus instead on recommended practices for adapting selfreport measures with sound psychometric properties for use with a new target population.
Construct Validity and Measurement Error
Construct validity refers to the degree to which a measure accurately assesses the construct (conceptual definition of a variable) of interest. 5 A measure that does not accurately measure the intended construct is problematic (eg, by having excessive amounts of random error, or measurement specific error, or method bias) and can lead to erroneous conclusions. For instance, let us suppose that an investigator is interested in comparing the leisure time physical activity of Latinas and non-Latina White women. The investigator translates a physical activity questionnaire from English to Spanish without verifying that her translation of "leisure time physical activity" has the same meaning to the target population that it has to her. If the findings suggest lower leisure time physical activity among Latinas compared with non-Latina White women, it is difficult to know whether Latinas truly engaged in lower levels of leisure physical activity than non-Latina White women or whether the Latina participants simply did not understand the concept of leisure time physical activity as intended. In this example, measurement error arises from a discrepancy between what an investigator is trying to assess and what he or she actually assesses. Erroneous assumptions about health behavior patterns can be made in such cases.
Measurement error can lead to other negative consequences. For example, error can mask relationships between measures. In other words, a physical activity survey that contains measurement error may not correlate accurately with other key measured constructs, such as body mass index and other physiological fitness indicators or psychological variables. In addition, participants who are confused about what is being asked in a survey are likely to provide inaccurate responses or skip items altogether. Missing data compromise statistical power, which in turn reduces the likelihood that true associations between variables will be detected. 6 
Cultural Competence
Understanding the target community and its culture is critical for reducing investigator biases and increasing the likelihood of accurate measurement. Cross et al 7 note that cultural competence is a complex framework and emphasizes that the process of achieving cultural competency occurs along a continuum that includes (1) "cultural destructiveness," to (6) "cultural proficiency." Culturally competent and proficient researchers rigorously evaluate the appropriateness of any survey that will be used with the target community. As a culturally competent researcher, one may consider including experts on the target community or individuals from the target community in a research team or an advisory board and taking other steps to understand the target population through spending time in that community and reading relevant publications and materials. Most available measures have been developed in middle-class White communities, which presents a challenge to investigators who wish to administer them to other racial/ethnic or socioeconomic groups. The steps outlined below provide a guide to researchers on ways to culturally adopt instruments to a target population. Many of these steps have been outlined in detail by other researchers. [8] [9] [10] [11] 
Translation
Linguistic translation is often necessary when adapting a measure for use in cross-cultural research. A number of considerations are relevant for minimizing measurement error as a result of translation. As idiomatic expressions (ie, colloquialisms and metaphors) are culturally bound, investigators may want to avoid including them in the translated version. In addition, translated items should preferably be written at a third-grade reading level and should not exceed the sixth-grade level. 12 Hilton and Skrutkowski 13 provide additional suggestions, such as ensuring that items are written in the active versus passive voice to facilitate comprehension, keeping items simple and short (fewer than 16 words), and repeating nouns rather than using pronouns.
Increasing Linguistic Equivalence
There are a number of different approaches to translating a measure from one language to another. One-way translation, the most straightforward and frequentlyused approach, involves translation by a single bilingual person from the original to the target language. Although one-way translation has the advantage of requiring minimal resources, it is limited by reliance on a single Tailoring Self-Report Physical Activity Surveys
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individual's linguistic skills and interpretive abilities, which often leads to low validity and reliability in the translated measure. [14] [15] [16] [17] The second most common form of translation is the backtranslation method, in which one bilingual translator translates the survey from the original to the target language and a second bilingual translator translates it back to the original language. Differences between the translated items are reconciled by the translators. Although this method requires more resources, it is generally more accurate than one-way translation because it incorporates input from 2 translators. A committee approach involves 3 or more bilingual individuals who translate the survey items independently and then compare their translated versions and together agree on the final translated version. A potential drawback is the social pressure committee members may feel to agree to the translated items. However, the committee approach is generally the strongest of the 3 in that it involves members who are knowledgeable about questionnaire design and the measurement objectives; thus, the reviewers will likely keep in mind the intent of the question. Following the translation of the instruments, it is recommended that a team of experts review the translated measure to check for the omission of words and correct grammatical/spelling errors.
The most significant limitation in all the above translation methods is the involvement of bilingual translators because these translators often have different world views and may interpret survey items differently than the monolingual speakers in the target population who will be surveyed. [18] [19] Irrespective of the translation method, simply translating a survey from one language to another does not lead to linguistic and conceptual equivalence. 16, 20 Incorporating the input of monolingual representatives through one-on-one interviews or focus groups may help address this limitation. Qualitative methods can be collected in the form of focus groups and/or cognitive interviews.
Conceptual Equivalence
Conceptual equivalence between measures is accomplished when survey items have the same meaning in 2 or more cultures. Qualitative methods can help achieve conceptual equivalence between measures and minimize measurement error or bias. Qualitative approaches involve gathering input from the target community about the content of the measure either individually or in a group format or both. Qualitative methods capture the target community's point of view, ideas, thoughts, and beliefs, which can be used to shape the measure appropriately. 21 
Focus Groups
Focus groups are a commonly-used method by which investigators attempt to achieve the conceptual equivalence of measures. The goal of conducting focus groups is to elicit information from the target community regarding their understanding and interpretation of the survey instructions and items. Focus groups usually involve 1 or more facilitators and several participants (6-10) who provide input on the wording and content of the measure. Focus groups usually last approximately 60 to 90 minutes, and the discussions are generally tape-recorded, transcribed, and coded by the investigative team. Following data collection, the investigative team incorporates the input collected from the community and modifies the measure accordingly.
Linguistic or cultural adaptation of measures may be necessary even among groups that share many cultural characteristics. For instance, although Latinos share many cultural traits, there is a great deal of linguistic and cultural variation across Latino subgroups. 20, 22, 23 Thus, one cannot assume that measures that have been pilot tested with Mexican Americans are appropriate for use with Puerto Ricans. There is also diversity within Latino subgroups largely due to acculturation and income influences.
The following is an example of how focus groups can be used that also illustrates the inclusion of diverse Latino subgroups. Our group conducted formative research with 4 Latino subgroups (Cuban Americans, Mexican Americans, Central Americans, and Puerto Ricans) for a 4-site study (Miami representing Cuban Americans; The Bronx representing Puerto Ricans; Chicago representing Central Americans; and San Diego representing Mexican Americans) that aimed to develop a single survey appropriate for all these groups. 24 The majority of the surveys were developed in White communities. A professional translator translated all the survey items before our collection of focus group data. Following the translation process, a committee of investigators representing each of the Latino subgroups evaluated the appropriateness of the translated survey items. The committee identified items that they believed required pilot testing in focus groups involving members of each of the target communities in each group. The goal of the focus groups was to solicit input from each of the 4 Latino community subgroups on the wording of the items and appropriateness of the response categories. In San Diego, we recruited members of one Latino subgroup (Mexican Americans) to participate in a focus group. During the 90 minute focus group, 2 bilingual Research Assistants gave participants the list of statements, questions and responses to be discussed in the focus groups. Participants were asked to describe their thoughts about the clarity and purpose of the question. Each focus group lasted approximately 60 minutes. Findings from the focus groups suggested that there were some variations in interpretation across the different groups and that a number of words in the items and response categories required modification (Table 1) . For example, participants indicated that "football" (futbol), which means soccer, needed to be changed to "American football" ("football americano"). Other suggestions included changing the wording to reflect more formal Spanish and revising the language to be appropriate for individuals with a lower literacy level.
One advantage to conducting a focus group compared with conducting individual interviews is that the investigator can usually obtain general information about the measure's equivalence with 1 or 2 focus groups. Thus, implementing focus groups is faster, requiring fewer resources than cognitive interviews. However, a potential limitation is that participants may provide socially desirable answers and/or may not feel comfortable responding to sensitive questions in a group format. One way to help reduce socially desirable answers is by conducting oneon-one interviews or cognitive interviews.
Cognitive Interviews
Cognitive interviews can augment the information collected in focus groups, and it is advisable to conduct cognitive interviews as a follow up to focus groups. Data collected from focus groups informs an evaluation of the conceptual equivalence of items and helps to identify sources of measurement error. 25 Cognitive interviews provide more detailed and specific feedback, which can be used in the modification of available instruments or the development of new ones. 26, 27 Cognitive interviews involve interviewing 1 participant from the target community at a time. During the interview, the investigator delves deeply into a specific topic or question to better understand how the target community thinks about what is being asked. The questions are asked in a standardized manner so as to be equivalent across participants; they include open-ended probes that ask respondents to think aloud, highlight problems, express their opinions, and evaluate survey items in detail. Cognitive interviews help reduce or minimize measurement error by providing information that helps the investigator to modify a measure so that it can be better understood by the target community.
In cognitive interviews, several individuals from the target community are invited to participate in one-on-one intensive interviews conducted by a trained interviewer. The one-on-one interviews generally last 45 to 90 minutes and are tape recorded, transcribed, and coded. The cognitive interviews begin with a carefully crafted introduction to help minimize difficulties in understanding and responding to cognitive probes. 10 The information gathered in these interviews can improve specific survey items. For instance, an interviewer may ask the participant to explain what she thinks the following question is asking: "How often do you exercise?" The interviewer may ask the participant to articulate any difficulty she might have in responding to that question, whether there are any words she would change, and how she would ask the question to a friend. The interviewer may also ask the participant to discuss the meaning of specific words (eg, "exercise") and the difficulty in recalling the information needed to answer the question correctly. It is important for the interviewer to read the item to the participant exactly how it is written in the measure and to ask participants how they are interpreting key words in the item. The advantage of conducting cognitive interviews is that the investigator can explore the participant's reactions to the measure in considerable depth. A notable disadvantage is that it often requires more time and expense because the interviews are conducted one-on-one by trained interviewers and are also transcribed and coded, a timeconsuming process.
Cognitive Interview Methods and Findings
Members of a Latino subgroup (Mexican American) were recruited from a community near the border region to participate in cognitive interviews. A trained bilingual graduate research assistant scheduled individual appointments with 10 participants in their homes. Following an introduction of what was going to be asked of each participant and role-play exercises to practice cognitive interviewing skills, the research assistant asked participants to answer the questions read to them. Cognitive probes administered were either prescripted or, in some cases, were devised spontaneously during the interview. All interviews were audio taped, transcribed by the research assistant, coded by 2 independent bilingual/ bicultural reviewers (the Principal Investigator and research assistant), and compared. Findings from the cognitive interviews suggested it would be advisable to rephrase some of the original questions. For example, participants were asked, "During the past month, other than your regular job, did you participate in any physical activity or exercises such as running, calisthenics, golf, gardening, or walking for exercise (BRFSS)?" They were subsequently probed, "Are there any examples of physical activity given relevant to you?" Many participants indicated that they were not aware of the meaning of "calisthenics." Furthermore, several stated that "golf" was not an activity they engaged in, thereby not applicable to them. Participants were also presented with the following item: "First, think about all the vigorous activities which take hard physical effort that you do as part of your work. Vigorous activities make you breathe much harder than normal. These may include things like heavy lifting, digging, heavy construction work, or climbing up stairs. Think about only these vigorous physical activities that you did for at least 10 minutes at a time. During the last 7 days, on how many days did you do vigorous physical activities as part of your work?" When probed, "How easy or difficult did you find this question (IPAQ)?" one participant noted that "I don't understand why asked about the things I do for 10 minutes . . . that's confusing . . . I don't know." Other participants explained that it was difficult to think about physical activity in terms of 10 minutes. About half of the participants noted that the questions were rather long and required for individuals to consider many factors (duration, number of days, and intensity, and setting) when thinking about an answer, which was challenging.
Participants were also asked about different types (ie, traveling, occupational, etc.) of physical activity: "Now, think about how you traveled from place to place, including to places like work, stores, movies and so on. How much time did you usually spend on one of those days traveling in a car, bus, train or other kid of motor vehicle?" Later, participants were probed, "Is there anything you would change about this question?" One participant noted, "I would change that word 'traveling' (viajar) . . . it made me think . . . like traveling for a trip." Participants suggested to replace it with "to go" (irse). Moreover, individuals were asked about what they considered "occupational activity." Almost all indicated that they believed that they were being asked questions about paid work. This is in contrast to the instructions that are given in the GPAQ (considers paid and unpaid work like volunteering when considering physical activity). When asked to consider physical activity, combining paid and unpaid work can be a challenge for many individuals, particularly those who volunteer for church ministries as many would not consider this effort as "work." These examples illustrate that members of our target population had several interpretations of the survey items that we had not intended, highlighting the need to modify the original wording to enhance cultural equivalence.
We asked participants to define, in their own words, different physical activity intensities. Several participants explained that they had not heard the term "vigorous activity." Those that had heard this term, thought it had a negative connotation ("working too hard"). When asked to define "moderate activity," one 38-year-old man indicated that he equated to breathing a little more than normal, validating the definition that is given in the GPAQ. In addition, when asked to define physical activity, men associated it with weights and equipment whereas women related it to going to the gym and participating in sports, underscoring the importance of including all of these activities in a PA survey. Consistent with the intended definition of leisure-time PA, participants interpreted leisure time PA as "pleasurable," "without other commitments," and "their own time."
Discussion
The goal of this paper is to recommend steps that would help minimize measurement error and maximize measurement equivalence when conducting cross-cultural research. To illustrate these steps, we described our collection of formative data to improve physical activity related questions for the Latino (Mexican) community in San Diego, CA. We asked participants to interpret specific questions and key words from various health surveys by conducting focus groups and cognitive interviews. Information from these interviews guided the development of specific recommendations for our target population.
We found that certain categories of physical activity from the original survey were not understood as intended. One resulting recommendation was to more clearly define "work-related" and "leisure-time" physically activity. The use of culturally relevant examples (eg, walking, jogging, aerobics, soccer, etc.) can help in making the appropriate distinctions. Our data also highlighted the importance of using terms that the population is familiar with and that have the intended meaning. These included "difficult to do" versus "vigorous," and "going from place to place" versus "traveling." Taking into account these recommendations will help to minimize measurement error and maximize equivalence when adapting physical activity-related questions for the Latino community in San Diego, CA.
Reducing measurement error improves the degree to which true health behavior patterns can be observed. When the community does not interpret questions the way they were intended, error in the measure is introduced. Differences in health behaviors, for example, may be due to measurement error and inaccurate interpretation of the items rather than true differences. There is often heterogeneity within cultures, as is observed among Latinos. 28 Potential differences within subgroups of a culture are important to capture and distinguish to minimize measurement error and avoid misleading conclusions about health behavior patterns.
There are several methods for best capturing how a target community understands the underlying concepts presented in survey questions. Qualitative methods, such as focus groups and cognitive interviewing, allow participants to respond in a way that accurately represents their point of view, ideas, thoughts, and beliefs. 21 The use of qualitative methods can help maximize conceptual equivalence between measures, thereby minimizing measurement error. Qualitative approaches solicit valuable feedback and information from the target community and can be done individually, in a group, or both. This strategy provides a critical component of measurement adaption, allowing researchers to assess the interpretation of specific questions and relevance of the concepts to the target community.
We found similarities in the information collected in cognitive interviews and focus groups. For instance, participants in cognitive interviews and focus groups suggested we replace "vigorous activity" with "working intensely." There are advantages and disadvantages to conducting focus groups compared with cognitive interviews. As mentioned above, focus groups take less time and require fewer resources, but provide more general information on how the community interprets the questions. By contrast, a researcher can understand in greater detail how people think about activity when collecting data from cognitive interviews; this information can improve item construction. For example, when asked "How much time do you spend walking each day?" one participant indicated that she walks to the bus station every day, which takes her 15 minutes. She recommended we add "walking to the bus" as a prompt in the GPAQ questionnaire.
Many of the strategies outlined in this paper and described in more detail in previous research [8] [9] [10] [11] can apply to the adaptation of measures for use with target communities that vary by culture, gender, age, or other characteristics, and to various health topics. The steps outlined here include several options for the translation process, with the optimal approach involving multiple translators, followed by review by an expert committee. Next, survey items are presented to the target community, ideally including monolingual members, and culturally specific feedback is gathered regarding interpretation and relevance of the questions. Lastly, the iterative process of adjusting the questions and pretesting the survey for conceptual equivalence is an essential step. Figure 1 is a graphical representation of the process for maximizing conceptual equivalence. The adaptation of an instrument can take a large amount of resources, and where possible the most rigorous strategies should be used. However, in practice, many studies lack adequate resources. In such cases, researchers must strategize and select methods based on their knowledge of the target community and available resources. A key point of this paper is that cultural competency or proficiency on part of the investigators can help identify the biases that contribute to measurement error. In cross-cultural research, this competency informs the use of rigorous formative research to adapt measures.
